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(54) OPTICAL INFORMATION RECORDING MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the excessive 
rise of the temp, of a recording layer and to prevent the 
deformation of protective layers by forming each of the 
protective layers with a material contd. a specified 
compd such as CuO or Co304. 

SOLUTION: This optical information recording medium 
has a transparent substrate 1, a recording layer 3 
formed on the substrate 1 and 1 st and 2nd protective 
layers 2, 4 formed as deformation resistant layers on 
both sides of the recording layer 3. The recording layer 3 
varies its optical constant by the generation of heat due 
to irradiation with light and performs information 
recording and erasure. The 1st protective layer 2 is 
formed with a ZnS-Si02 mixture contg. at least one kind 
of compd. selected from among CuO, Co304, Cr203 and 
NiO and the 2nd protective layer 4 is formed with ZnS or 
a ZnS-Si02 mixture contg. at least one kind of such 
compd. The deformation of the protective layers is 
prevented and high adhesion to the recording layer 3 and 
superior repetitive characteristics are ensured. 
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^x. mimmmn. cuo, co 3 o, . cr 

2 o 3 . fcitfN i Ofrh%&m£^mftitc.'J?tc<k 

uO, Co 3 0 4 . Cr 2 0 3 , fcil/N i Ofrkfth 

mx K>mimtz'j>-%< t h-mit-smZ'&tsttmxB 

[ tt^js 3 ] ss-saati z n s *±&frb -r -s. *m 
■cmsssjh, m-ummnm^mmxh hzb znmb 

tzw.~um.mt. c\cr>m.-&wmn±.i,zBf£zti. 10 
«ttt,fc & 4 zbizxv mm 

zftfzm=fimm t . z 

ftBJili. CuO, Co 3 O, . Cr 2 0 3 , tiXl/N 

i ofrt>%z>m x vwatifc&kK t t>—y<Mk£Mt: 
^tsnmx-m^ixtzm^mmx'hhzb znmb-tz 

[000 1] 

mm. wl<ix. u-vt'-2*mco%miizx*)mm 
zmmfr^&mmizsm, m±. mtt&zbtfx-z. 
Mimm>® 0 m Lw&izmKtz^mmmmmzm 

[0002] 

gknt (mx'^mtoizmzvct &idmtmzm^& tz 

tb. mtt^-Z>\/-?t-J±(0^v-Z^kZi£hfzli 

x\ i£^mzm&L%tfbmmzmtz&imzsm-r 

h (I2TF. h j bWth) £fc**ffl** 

fc^3«jftfc*LTif»*. -I^- vN'-^-f h*^rtg^r 



(Appl. Phys. Lett. $5 0^ 6 6 
7*<- ; J. 1987$)^In-Sb-Te (App 
1. Phys. Lett. H5 0^. 1 6^.— is. 1 9 
87^) , Ge-Te-Sb^m^JUa-yy^^ 
±bLxm^$>tiX^&. 

[0003] z<d x 0 &ffl£Hfcffl#r 4 x?mm ■ m 
ix. wi^cox o^MmmAX'm^titzimmiznL 

X. uyxizx KtftWjL&titzTSw^—nu-ift— 

j±*mm-& zbizx*). z cvimmzwj&&±iz%-i& 

if tr-Ao^v-^Ttf-s. ztuzxK). mmwm 
izftmztLXip&Mttmiz&'o . a*, *njumg*«o 

[0004] _bfe^«t P I-, ffiflfflffcWV V'C'7-01/'- 

/ifeuirr (fflRfc<oisi) ic«BiiSK*trv^. * 
lx. zcoxo%vmmcr>mAbLxi&. -mz. &m 
h&w&^&mmm, mm. 7 vim. mm. 
texvmm^zK^mismm^htix^h. 

[0005] ±Mmmcr>o-hZ n S (4. IE 

» ■ m£m&&xmmmb?>®mi<7)MMfrt>. urn 
mmmb LxfftL^zbumktix^&w. mmizz 

tfftfrntz. 

[0006] tth-h. m^<DX o iz. m^mizim 
mmm-t&tzMztk t h immnmft-mimnim 
m&*. ufmsmcommizx^x . mmnmm 
zlx. z<r)mmmmm<r>mmwzmz& 
tztb. tmmtfm*? * x?<r>mtt\fti,zmMz-£hz 
biz%&zbfrt>. &mm<omz&wm k> js umom 
ttAz^Ktfhbztix^h. zlx. uwmcDimzm 
K'tzMzn. <3>ffimbLx$mt,zmz ktihmkfSA 
■th. <mmmz$mz-ttzjiii i ±t%^xoiz-?&z 

[0007] zcox o %M£frt>&mmwmizm?£zti 

( i > m&mmwim^tt® 
(2) Hafettjwev^m 
( 3 > mm%m£mm*Tn~tz> z b 
{ 4 ) mmbm&x'RmLtc^zb 

(5) ttfrVHZ&mx&tZk. 



(3) ^m*! 0-1 54 3 52 



( 6 ) mmwi&MX'Tmx'h&z t 

tfWfbtlZ. ZZX\ ( 1 ) b ( 2 ) li®0££tSB 
o'< t^tft 0 . ( 3 ) £ ( 4 > «©*>JgS£3£"?< t 
*>"C*4. ( 6 ) tt, IE«fllw±ffll<0fiHMI(7)« 

[0008] * l/t , OWJ&Bfc&ftvC . Z n S K S 

m&rMizwrc , -eco-^rs: z nstsio, sa^- 
mt~r&ztiz±r>x. mvmLtmzfo-kZithjm 

( WBBT3 - 2 6 3 6 2 6^fg#g3) &2;#jyg$ti 
[0009] — *\ ffl^ftSbfcfM ^;^-^-7-f 

t§yf -c*fS£ u?t«i<oifittt4iifia««it=* hmn^ifik 

0 , fEI*«<9i£<Kipl2& B B H «!SJ: WffBfti^'S 

[ooio] ztibcozbtre,* WMcoimtzX 
ffl&b %->tz&ftbm%$<7)2&m^-? ZBf&t&lzli. 

ISffi^EHTttJMftRlfc &o fcSftfc-HJ'&fft*-**. «fc 

94 h^IOIUaot, lEIiJl^ 
*MHJ»#*>3Wfc*^< =Sr& fc i: € fc, ieHiifcSfi* t 

[00 11] ^^J;d^S-#j^LT, ttJfcJtttttfctt 

£oiz-t&jjmij { &wtmztix^&. zco-^mco-^ 

bLX. *ajMA«^tc. E»Jitf)±ffl!fc:*>*«SJB 

( as 2 «ae ) commim < irjromk > k a* o . o 5 ~ 

2 . 5 <7)«EfflK£> *3^ffiB£&*gfe£- tam Ltz ( EEIRR 
&H3#-f W096/17344), 
[00 12] 

[fWB^JIfilllLidfc-rsaH] UM/Srtffc. ms?^ 

m*±ffimiz$,&&mx\ nmnfmmtz&sb zti 
( 1 > - ( 5 > z^xmrc-rmmifj?*^. zn 



»k3^±EKHK:*4^l'3^>'«fi (Se. Tef) 

[0013] -t&bh. immniMizh&omm m 
2umm) wmimzmtr&tzifX'it. on&miz 

[0014] &fz. ®<V!gMlzM^?zmi£<7)*m («r 
4 7 8 S-^WfHWFS - 2 6 3 6 2 6-f-CIE 

m<omi) izx-oxi>. *-*-?a vomv&^mn. 

[0015] *&mt. c\<r>£o ztimmiomm&iz 
muLx%2iUzi>ax'$>*) , «t»i<otm*«^-« 

[0016] 

M***^ $ *l* IE#*« 4: . i ^IE#*««01I±i3 cfc WTF 
IE««S*fc:*JV^. B(rlE«a®{i. cuo. Co 

3 0 4 s Cr 2 0 3 , t5£XSN i Ofrt>%&$t£K)Mtf 
ixtz'J?%< b i —^(Dit-^l *&tsttflX'MfoZinfzn 

%mmx'$> &zb &mb+&&mmmjmiim 
•th. 

[0017] zm&mmmmmt. muz. &mm 
tzit. mmz. mm. umm (m^mm) nmx-mm 

[0018] M*1I2 fcffiSWStt. SH^S«fc . £ 

co±.izB&zti. R^immzj; hmkX'X&fem^ 

fctiZb lz£ 0fflfg^tEi**5 XX/m^^titWM 

mb. zmmmcr>±t,zBf&.ztitzm-&mmb. 
m-&mmco±{z&$,ztitc%.mmb *m*.t:%&m 
mmmz£>\, ^x . ^-^an *3 i trst-«wi(^* 

< fcfcVv***uMi, CuO. Co 3 0 4 , C r 2 0 3 . 

<ki*mz &tsmix-m&%i\izn$a&mx-b h^b^m 
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[0019] zcoyt^mmmmmz. muz. &-& 
mm. mm. m~msm. mm^mx-mmm^ 

mmcrm-x-hm^mm x-b h t £ti&. ttz. 
m~&mmtim3ZBmx'$>&m&M±, mmtm-^m 
m t comizwhrntfimix & x *> <t ^ « 
[0020] zcvx&mmmmmt. msm3^i- 

te"Z n S i 0 2 *m&Ztti>cr>) X'B&LZK. W. 

zM.mmii.n%mmxfo zzbtfuttLw 
[0021] z<7)£ -j Kmrnmcoifrs. mmowro 
&mm (&-umm) vyjmn. 5 omu±6 o o™a 

TX'fo &Zbff1ft£ b< . £*I4 Jf-f h b 1 0 0 nm 
tLh4 0 0nml^T-C'fci><Ii:^J; , 9iFSLV^ 12 

$m<vm±.emmm im-urnm) commit. 2nmjji± 

1 0 0m&.TX'fo&ZbfiW&L<. mvmLft&cr)®. 

£.frt>te. 2nml^±5 0 nm&,TX'Jb h Z b X 9*Flfc t 
[0022] f»#JS4 (Cff&fMU. itaj§3:»i£: . £ 

\tth z t izx o mmcr>m§& zvm%iM:ztii>§m 
mt. zcr>immco±.izB!&ittitzm~u.mmt . zn 
m-RMM<7>±£m&zt&mE.maMb* z<7>&=u 
mm<n±jt l z&&£titzmMm t *mttz%aMmeim 
mz&^x. msm=.mant. cuo, co 3 o 4 . 

Cr 2 Oj, fcitfN i Ofrt>%ZWt£ <OM.tftltl'J?% 

< t h-^vit&mziztsmmx'B&ztitcMzsBmx' 

[0023] z.<7>wmmumm±* ss-«aJB*j * 
tsm-®mmtfz n szzLs&ftb-tzmmx'B&ztix 

V M Z b ifiKZ L \\ » £ Oft^tiffgf aiJ^ttT' 

lt t «t %cr>i%r%cr>w.-im.mi± . mm ( T e 

fc*>, MIEC u O^KftftfcljDir Z n S%Z0)*l)V 

^ yy-ft^m^ts^mx'Bm-h z t u->. 

[0024] CcoJ: 3&Ji»3t«)*£, 

H«tfJi<7)jgyiEfi. wa^^s^rttat^iEflBSie^ftfe 

[0025] -etTs -*t^£<bk£?9jSL#ttor6] 

5 On mlXnz^&Z b ttWmX'fr 0 , £ 1 n mljl 
±2 0 nmlXTb-t&Zbtfli*)1iMX'*>&. 4fc, W, 

Ejm.mcr>w9.\& . mmm t zwm^w&nwL&frh 



liln mH±3 0 0 n mOT#*fi£ t < . tt&tf 1 1 m 
/s. !e#l®J£* < 2 2mWkLT\ flfflf ft^NlfrU-lf 
<?)^* { 8 3 0 nmfli^i^CIl fiBRffl 0 nm~ 
5 0 nmcr>$mt> i 1frMX'fo$>. 

10 026} z<DXoiz. zmmfon^ttmimm 

IZ&^X. ®MM*CuO. C03O4 > Crj Oj , 

5 ) £ i x 0 . ®<os«fc:af^s , mme>mmw>£ 
mjJtizm < 4 fe*^ i a k Lx&mmomBz m <z 

bWX-ZZ. 

[0027] ifc. «ri*0*3e^flHBEflai*fc:*J^ 

friew^Ji^^-r cuo, co 3 o 
4 » cr 2 o 3 , bxi/N iofrt>%&ffi£*)mimtz 

'J?%< b t> — icDfc&mztintX . -kmcDtDV^yvik 
-£MZ&tst>cr>X'$>2> Z btffttL^. 
[ 0 0 2 8 ] § ?>iz. m9^*B0fr&WfUzM*.h 
*»Vayy4t&m bLXli. ZnS £ ^ffl-T S £ k ^» 

K«UCuO, Co 3 O t .Cr 2 
0 3 . t> it/N i Oj&»4>!Sr«»J: "9a»*ifc^*< b t 

[0029] IEI*®3tl*T e^Se 

^3yyft^ftt Lt, #CZnS, ZnSe. Z 

[0030] mgmmiz&mcoxjuayyit^mzis^ 
z-£&m&izi±. awt^-f-f x?<?>*mizmtx$s. 

hhifi. mim (CuO. Co 3 0 4 , Cr 2 0 3 , 
«tt/N i O0»4>*r£i¥J: "JjStrfLfc^*< fc l>-mit 
cr>^m;W$: . 1 ^;U%liLh 7 0 

[0031] mmizmtf 1 ; &^%*?it"S) s t . mm 

+^t3f#^ti^rv\ -^r. 8>rE-^W^7 0^^%2rS 
L&b. *^yyititmcottiz£$>®m&fo±.cr>ft 

mtfnmmz&t>ti% ^tbhiz. mm^msmt^ 
mKKVTfwxmmmoi&TzmK . mm^ 
ma. 10 */\s%a±. 5 0 vu%v.tx' h z>zbtf£<o 
ft£L<. 20 =E)U%y.±. 5 0 ^)v%vxrx-h zzbw 

£t>lzft£Li\ 

[ 0 0 3 2 3 as-fiawikiisziffawiSr^tc^e 

0«k LT , Wfib ti&mntJUayyfc^Mbmnm 

imbnwL^ttmx'Bm-h^&Mi . 
[00333 ttz. m$mm*mm-z>tfmb lt. m 
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<. S i0 2 . Ta 2 0 5 . Zr0 2 . T i 0 2 ^Og§ 
itm. Si 3 N 4 . AlN«*>Bft!lfe. Smj S 3 , S 
rS.Ce S3Etf)BHM*L S i C^C^cO^-ft^, &tf 

m g f 2 ^±a^ -vimmcoy -v{tm%t'$:tottii> 

[ 0 0 3 4 ] *«^«7)3fc^f *iEflaSE*'CttfflSn-5i& 
IMramt l/c*i. flauo&arc**. Sb-Te- 

Ge, In-Sb-Te, In-Sb-Te-Ag, I 
n-Se-Tl, Ge — Te — Sn — Au, Sb-Te 
-Ge-Pd, Sb-Te-Ge-NbfOTeJ«i 
S eSr^-Xi: U\ Sb-T 
e - G e ^ i> L<tiSb-Te-Ge S^Z^—XlZ 

/eft. /Sv^lEHc7)f : V^^lg32^^^'--ri»^i:^t:' 
[0 0 3 5] UcA^T, Sb-Te-Ge^M/ili 

wc. m-GM (iE««wirF<o«i»i) . m~&st 

[0036] *^Bj<7)^ffi$gfSfi^T'ffiffl$ill>» 
jBSrRSMWmfc LTtt, Al, C r . N i . Au. S 

i . Ti, H f „ Rl/P dmcr>&m. RI/ZtlbCD^ 
tfWft>tl&. ;<0"fC, M*Jf. Al -Ti^. A 

1 -C r-£&. A 1 - S i A 1 -Hf^ A 1 

-Ta^, A 1 -Pdii, A 1 - S i -Mn^il 

[0037] Zcr>£ o WmM. iE&AL BUttmZWBL 

Of, jt£3l#. x^V^yv^. CVD£^ffiJS 

[0038] ifi&tfXfrS^+T'. HRWC«. 

ft. MaBWUctt^ty^y y^a^<*'Jffl$n-cv> 

jmrsimk txit. 

[0039] zlx. mmmz. m&nmtm (c u 

O. Co 3 0 4 . Cr 2 0 3 . cfcitfN i 0^<7)^3r< 
(C*fJfr*-4C u . Co. Cr, i>J:t/N i i0^< t 



mz&mzmA-t&zbx\ ms.±x-mimmt:±t^ 
ithzbizj:*) mkmm<mwk*mwLLx %>±w 

[0040] m&wM-itmz&moxjuay 
*trttR*. ^^. y ^yy^i£-cj«iR^-**&fc:tt. 3 

u. Co. Cr. tJitXNico^55r<ktv^-m*^-i- 

tr&&z?-<y-y bb txm\>\ fmmmftttzmmzm 
Ai-hz\bX'mmim(vBmzBtfLLxi>j:\,\ t 
mmimbtJvayyit^bzm&Ltz?-? 

v S0*ft?-y-y b£fflVYCj£RLTfc 

[0041] *f|H^3^fl»f8K«Mlftc-e«6ffl?riS'Sria 

[0042] *fW8<03lS¥fll«iEflatflc«, *fc, Eft 

«ft±tcKft«»fcas^ft^ftfc:, aw*»iiJi*»j« 

JJi(«7l^>^. T?y;WR» S^'JrJ^. -if'Jxxf 
[0043] 

C£ffcft 1 3 WTW J: olzLX. HI t=^TJI»jS<offl 
[0044]3fe-f. f§l. 2mratl. 6jum<7)h°-y 

mmw*> h tftS ft 4>*rc n * U # - sK*- b H 

c7)»Kl±tC. Si0 2 J^2 0mol%ttfZn 

jBjfcLfc. -wm-«KJi2o±t. imm3b 

LT2 5nmO)Sb-Te-Ge^^MLfc. 
[0045] No. 11 ~No.l4 T'Ji. ^yT/Uft 

tC. CuO. Co 3 0 4 . Cr 2 0 3 . ifcliNiO* 
^frcT) 2 0 m o 1 %-irO. Z n S k «BMtflj t ^S^ft 

0 3Onm^)!(fr«aJB4*»jStfe. ife. No. 15 T' 
{±. Si0 2 St^ct) 2 0 m o 1 %#{fZnSt S i O 

•J >-^tC J: 0 3 0 n mtf>HS-«SW4 ^JgjRLfc. 
[0046] <Xt. ClO|g-«a®4<7)±tC. A 1 ^ 
6 £ 1 5 0 n m?EZ)ft Lfc . i ft±tcSIJM!lWt 
®m7 ZXVya-bmiZ**) 1 OwmML. 

[0047] -ICO J: 5 ^UrWfeitfc^^r^^lHB 
g»C*'(fC, lOm/s T-HIte$ -it. ig«7 

8 0nmOl^-1fh'-AlCj:y. 1. 5 Tff^Sr^-^N' 
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— 9-f h^-H (fei^NV— 1 3mW > ?*H*^«7— 6. 
5mW) T'l OO0fBI*L7t. mthyvttz 
4. 0 Tfl^ 1 0ie#i M L. 5te£fE 

*3*Lfc 1 . 5 T«^>m*«ftt*i)j^fe. 
[ 0 0 4 8 ] 4 . 0 Tfi-^-OiE^i, l"— !f b*-A<Z)fe 
j£ ( ! 3mW) t M*^'V-Sr4mW— 
7mWO®BT0. lmWfcCSEfcS-fr-Cfr-jfc. £ 

£ i mism-hmtn 1 . 5 Tg^* * y r- ( r f 

[0049] - 2i\ mfj$<0 J; d (c Lxn^ixta^yy 

tvzwmmzfrwx . tR&B&fti om/s-enng* 

-It. fe^7 9 0nmCOU— Tt'-AtCiO. Jvy&rt 
^-i'Wfflj**-^-?^ ht-K (fEIJ^y- 1 3 
mW, i*AV-6mW) T*2 07JEMDiML*:fJL t* 
7M5-1/-N (t*7hlf)$) fcMjgLfc. 

[0050] £*l&«DMJ||£Tie<oa 1 CMTSt. 

[00 5 1 ] 

imi ] 



Na 




CmW) 




11 


CuO 


2. 5 


I xlO" 8 


12 


COa 0 4 


2. 3 


3X10* 6 


13 


Cr 2 0 3 


2. 6 


2X10" 5 


14 


NiO 


2. 4 


4 XlO" 5 


15 


SiO* 


1. 9 


2X10" 1 



o.n —No. 14 tro^TH vv^c7)-»f:>-T;kkM.£>K 

7-~?- : J>tf2 . 0 mWja±* 0 . «*WtCfflSf ft 
No. 15 ( S i 0 2 JR) tcifc^Tm*RfttK:flBiTV^. 

10 0 5 21 &fz. 2O770acOt-y 
OWCfc, *«HJ<7)5ISt«fc:fflS^-SNo.ll ~No.l4 
(i. VvffuO'frj/'TVK, 5X1 0- 8 JaiTfcJSaff"C*->3fe 
fl&fcW3ffl^£No.5-m. 2X1 O-afcSrD, x 
y -IT jE**r # =5: v vfcsrc* o ft . 

CSBftW 2 D SRZfiftiMN S-JilTO J; d iz LX&J& Ltz 

jawa , fnen 1 ussflii: nwc lt . hi tr^w* 

[00 5 3] m~&mm4l±. ZnStCuOiSiO 
2 £0}g-&!i=S!i*>£>3:9. i 0 2 J^2 0mo 



1 %<7)OT^X'^. R~?C u O 1 0 — 6 0 m o 

1 %<r>%m-£XSts9-y~/ h ? U 

V^ffifcJ: 0 3 Onm^llSltMLfc. -r**^ # 
-9-^7Vl^lC, ZnSisCuOtSiOj COMSVflfr 
ZnSiCu O^M-^fi^'P^ft^-fiM 
4£^j£L£. 

[0054] <?■ Lt\ #f»to#ty/;^fflV\ 

mi tmmztx. hi 2 otjewom l 

<0fl2fc:^rf. 
[00 5 5] 
[I5S2J 



Na 


S i O2 M 
GnolSK) 


CuOf 
OnolX) 




21 


2 0 


1 0 


1 xiO' 4 


22 


2 0 


2 0 


4 XlO" 5 


23 


2 0 


3 0 


2X1Q- 6 


24 


2 0 


4 0 


1.6X](T S 


25 


2 0 


5 0 


8xl(T 6 


26 


2 0 


6 0 


2xl<r 3 



Zcrmfr^ftfr&XottZ^ CuOOlMi ! 2 0-5 0 
mo 1 %«D«£Hfc:*4&No.22 —No. 25 X'H. wrtVWt 
>y;li>2 07jtSf£Ob* -x hX7-k-h^'5xl 0" 6 

*Jt, CuOcoM-^M^l Omo l%"C»*No.21 (i. 
2 077@f&<Ob*y hx^-^-h*n x 1 0-*X'fo*). 
V&mi,ZlQ%-r$>mftcr>lto.l5 ( S i 0 2 ^) «t 9Jii& 

3^6 Omo 1 %T'S>ftNo.26 Ji, 2 077HIf*Ot'-x M 
7-l/-^'2xi 0-3T-&9. «!*Wcffll-TSNo.l 

[00 56] U^t> ZnS^CuOtSiOj 

^••y 9 v >y?-y v b iz^tti^c u o<r>m&*# 1 

0 — 5 Omo \%<F>®mX*fo&Z. btfWt. t<", 20- 
5 Omo 1 %c?>mBX'*>2>t£*)18-£L\ l \ 

[0057] ^t-T, W§1. 2mmT'l. 6 umW y 

j-comtffo h tt- btix\>->z#v%-#*-bm 

<0X^1±£, Si0 2 *±W<T>2 Omo 1 %#tfZn 
FXA" 7 ?ijy/a(;J;i3 l 50nm<7)$-fiii2S 
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BtfLLtc. mz. z<7)&-%mm2<?>±£.* mm 3 t 

LT2 5 nmWSb-Te-Ge^i&MU,:, 
[0 0 58] &lZ % Si0 2 Sr^#:02 Omo 1 %-£ts 
ZnSi;Si0 2 bflR&tofrb&t 9 V 
v\ »-»H«2 fcB«o*ifefcJ: 0 1 Onmoa 

ii4»U. i<0SS~filWi4^)±fc:, No. 31T 
liCr 2 0 3 *»^>5firS^— y-y hSrfflV^ No. 32t'«iC 
o 3 o 4 *»4>*ft^-y.y h£MV\ RFX^-y^U y 

yffit j: o **i.-e*t 2 0 n m comE.umm szb&ll 

[0059] mz^ z<7)m=u.mm5<7)±.iz, a 1 &± 
(DKmmei: 1 5 onmMLt. z<o±izm*mmt 

Mm ZAVyx-hi&zX*) 1 O^mML, Kftlft 

[0060] zlx. %hixtz^yy°>v^m^. mm 

MltmmzbX. *-*-=74 h%2 OTJEMOjIL 

[006 1] 
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31 


Cr 2 0 3 


3. 2X10* 5 


32 


COa 0* 





.r<7):gt*>£>##>ftj;d&;:. l->-mc7)-tfyT;Pt2 073lll 
m*)mLtt£cDt*-v hx^-l^-h^'5 x 1 0" Wi: 
BWX'fo^tz. 

[0062] Z<7)± 0 mimtm 1 fcit/2T1i, 

m-#ti;f 2^znstsio 2 cDmsmmx-mtfi t , 

^ZSl^^ZnS^tiZnSfcSiOi ££llrtf 

m^mmtLxio*). mmm3xi±. m-u.mm2ioX 



Vt£ZM.mm4 Sr Z n S S i 0 2 ^I^tt^T'^ 
U S5H&fg«5£fMaifcLTUft*:tf>. «fS®<0 
£ig«t$:fift b b t ^ISHi/i 3 i: 0^*1S^'a< . 

*ftwiiztit>izm%.zti&i><7)X'te%<. mmco 

1 -3 %&mmm i&vmm mmmmz&^x . 

£H^JIi: LT^ft£TcO£><7)£-£t**><OT'£>ft. 
[0063] 

feiMffc^iiKf. «lfJI£CuO. Co 3 0 4 ,Cr 

2 0 3 . is XX/N i 0*>£>&&3¥J: OS&'ft^SK h 

^—?<r>\t^^tsMmxmm-h (-t^-h. 
BMb-?h ) z b iz x *) . i2ifeoa^*^^m±^« 

-eofcim. *0igL«fttjw»#$^Lft!t«>. !E«y 
[Hffio®#^seB>i] 

[HI] *l%B^-|l*&W;tJ{tft^W$8l2#*mo 

m) zjjk-tmmmx'&z. 

[H2] *f^^-IOfcW(cfc»tft*WBf8iE^*<0 
«*^rt-ft5««3t) ^^-TBIlBiaT'feft. 
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